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(54) HIGH STRENGTH HOT ROLLED STEEL PLATE EXCELLENT IN STRETCH-FLANGING 
WORKABILITY 

(57)Abstract: 

PURPOSE: To produce a hot rolled steel plate having sufficient stretch-flanging workability 
even if its tensile strength is high of a 500N/mm2 level or above. 

CONSTITUTION: This steel contains 0.03 to 0.20% C, 0.2 to 2.0% Si, <2.5% Mn <0.08% P and < 
0.005% S, and the balance Fe with inevitable impurities and having a structure essentially 
consisting of bainitic ferrite or a structure essentially consisting of ferrite and baihitic ferrite. If 
required, furthermore, one or >two kinds among <0.5% Nb, <0.5% Ti, <0.5% Cu, <0.5% Ni, <0.5% Mo 
and: <0.5% Cr or <20ppm Ca by Ca treatment can be incorporated therein. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]The C:0.03 to 0.20% (hereafter the same) at weight %, Si : 0.2 to 2.0%, Mn : 2.5% or less, 
P:0.08% or less, and S:0.005% or less are included, High intensity hot rolled sheet steel excellent 
in stretch flanging workability having an organization which the remainder is steel which consists 
of Fe and inevitable impurities, and mainly consists of a BEINI tick ferrite, or an organization 
which mainly consists of a ferrite and a BEINI tick ferrite. 

[Claim 2]Less than Nb:0.5%, less than Ti:0.5%, less than Cu:0.5%, less than nickel:0.5%, less than 
Mo:0.5%, Cr: The hot rolled sheet steel according to claim 1 containing 1 of 0.5% or less of sorts, 
and two sorts or more. 

[Claim 3]Ca: The hot rolled sheet steel according to claim 1 or 2 containing 20 ppm or less. 



[Translation done.] 



http://www4.ipdl.inpit^ 2009/09/28 



(i9)h*b*sw? c j p) (12) & ^ 4$ fft ^ ^ (a) anmmtam&mm^ 

^pflspe- 172924 

(43)&MB ¥^6^0994) 6^21 B 



(51)IntCl. 5 iStgiJIB-^ fr F*iSa#^- F I SffiSs^EfBr 

C 2 2 C 38/00 3 0 1 W 

38/04 



«^OT^3C^: 7 W) 



(21) tBK#^ 

(22) tBSBB 



#«B S F4-350451 
¥#4^(1992)12^ 2 B 



(71)!fiKA 000001199 

^««»Fm^*E)©^Hl 1 IS 3 #18*1 

ft0»JO*JlimMJtHIlteBB^teEaBS»2222 

n 



(54) imi<r>4>m #CT7 5 > ^2^1£lz^fcffiftSfty@M& 
(57) QSft] 

cawi ?iaatfi^ 5oo n/W »K±©iKifi8T? 

BAft] C : 0.03~0.2 0^ Si : 0.2~2.0 
%, Mn : 2.5 %JKT> P : 0 . 0 8 %WT> S : 0 . 0 
0 5 %fi(T*#a^ BHStf F e&Cft^at&FftGftfr & 

^SBCJSUT, Hfcx Nb : 0.5 96JKT% Ti : 0.5% 
JKTn Cu: 0.5%«"K Ni : 0.5%IXT, Mo: 0. 
5 C r : 0 . 5 %JK~F<D d^© 1 SXfci 2 SJ-X 

±, *i^ttCa*l3fc«fc3Ca: 2 OppnWTfc-StfC 



(2) 

1 

[#fFff*©§SB] 

CIS*^ 1 ] M%T*OWTv ratJX C : 0 . 0 3 ~ 
0.20)1, Si : 0.2-2. 0%, Mn : 2..5%JWT> 
P : 0 . 0 8%tCF, S : 0 . 0 0 5 SSP 

H*#Si2] Sic, Nb:0.5%WT, Ti:0.5% 10 
&T, Cu : 0 . 5 %JSi"R Ni : 0.5 %JWT, Mo : 0 . 
5 %&Ts C r : 0.5 96 WTO 5 5 © 1 fflXtt 2 &«± 

Bt*£3] . jEfc* Ca: 2 OppiWT**WWWI 1 
[00 0 1] 

§S5fifi*< 5 0 0 N/mm 2 RfiUi^lBSftfiaKasaifiteBBt- 20 

So 

[00 0 2] 

[0 0 0 3]», C©fttf777-7tt%G)±S-fr3;5 
fl#ffl8S5 8-4 2 7 2 6#X <^U7x7'f h+'W 30 

t-fh+T;vfw himitGT%mw.vm%w5 7 

-7 0 2 5 7-5§)tffcj&nT^S 0 C^fBfcfes 

5 7-2 3 0 2 5#X ^HiM-t^y^-T 

£-£S C t (#f^T 4-8 8 1 2 5 ^)*SH bfeaHRj^ 

ifeSo 

[00 0 4] LfrU cnSOWftTftt, ft»f*U) 

$>So 

[0005] #$seh\ m&mit 

Km® XS 77 7 -7iraXtt<D&ffc*B&€> H3HtT?& o 
Tt.t»4tftf75 yS?ftIXtt*#-r*JI!ffl6«S*ffiilt 

[0 0 0 6] 



WIMPF 6- 1 7 2 9 2 4 

2 

K> , 77 ys^ftfltt*f«r4"p £ 5 d i: fcHl^ffl 

[0 0 0 7]f&fc-^ *5SBtt, C: 0.0 3-0.2 
0%, Si: 0.2 — 2.0%, Mn : 2 . 5 %iXT, P: 
0.08 %JKT, S : 0.0 0 5 %J-XT£#^ i&glcjS 
LJT, JgfcNb : 0.5 %JKT, T i : 0 . 5 %«T, C 
u : 0 . 5 96KT N i : 0 . 5 %WT> Mo : 0.5 %JW 
T, Cr: 0.5%«T©^OliX(i2ifi(± ) 
«Ca : 2 0ppa«T%**, »«W F eSCPRnttW^ 
l$t/fr&&S83T'fe^T, McW^tV *v7 • 7x5 
^FA^SSW ^^±t7i7^bi:^-f-f 

5fW77 7 5^Xttfc«nfc*f!ffi*«»K*Eli 4: 

[0 0 0 8] 

mm 

[0 0 0 9] JWTfc*56W*Ht»tffllc«W'rs. £ 

So 

[00 10] C: CttSKfilfiiOfcfclctK Sfc^- 
So -tY-T^y* • 7i7^h»4it^fcJ6fc 

aci^o.0 3 %jLxh^T-fes t>\ jimm&zmm 

LT±I®^:0.2 0%t:-rSo 

[0 0 11] Si : Si«7x5-Y Hc:}5ltSCM©Hi§ 
fcfct&g&TESflT'&So SiCDjiiqtJ;-pT7x5-r h 

±f s c c©ia«fcfev^TttiS5fifi<fc*^i«^ir, fro 

HM**T%tb2>z£tfr*% So c©^f-f'y^-7i 

L/T^SttSfctlSo CO^-f'fv^-7x7'fh 
MHSO*^©fci6tc{± s S i«« 0 . 2 %JK±#»C* 

So l*»u 2.o%^@x.T^;!iq-rs4, mmm^ 

fcisb, ±IS^2.0%t:^i6So 
[0 0 1 2] Mn : Mntt'W-f^ >v * ■ 7x71" hffl 
^©^fc^^Jb^^^-rSo L*»U jSgJc^AOL 

iifcfl)A7yxt'lSyai%4iLtfta77y^ 
is^fgT^-ttSo cvtctb, mmmitz.5%i^rtt 

[0 0 13] P : TteWmXtWctbVfimthTWm 

x&% a Mmmt<Dtcft\z?*m^x*>, ^-r-x-r 



(3) 

3 

j£?^ttft£©fl!!©tefl**{fcS#3:fci&, 0.0 8% 
WTtTSo 

[0 0 l 4] S : S(i#lJ77y^ftlItt^M?t§ 
0 0 5%£TS 6 ft*, fBSTSCaSflnfcASSCffi 

«ttHic#tf75^s^nitt**»afcft, Cao^in 10 

[0 0 15] *&WK&^Xli, ±f&£#©f& &BK 
IfiCT, SBfi«{b©;fcie>©J8#T i fcSNk TK Cu, 
Nu Mos Cr©l^tt2aUU:*Siftn**» gRl^tt 
C a»c £ 5 S MimmmZft 5 C £#T* t S o 

[0016] Nb: mimmmBmmx^*), tut 

/cJ6, ±{S*0.5%fc-r*o 
[0 0 17] Ti : TittNbfcH«©3&*fcJ:»>, &g 

£0.5%tT£° 

[0 0 18] Cu : CuttH»3ftffc7C*-pftafl!u 

JSItci^ e-CuffitfJK:.fcS§te±l*©S&g#fc 
So cn&©«£tt0.-5%*S*.«fcfiBiflrr.&;fci^ 30 
±ffi*0. 5%£TSo 
[00 19] NK Mo : Ni^MofiS^ft^fcLT 

■&s/c46. znzticDfcmcDffitom^m* o.5%t 

TSo 

[0 0 2 0] Cr : CrttRffcW%^tbTai*agftR{t 

•tit, &£ffl&imi<Dwm*m%wmvi*&o 

Zi&TZiiZlilb. ±H£0.5%£TSo 
[0 0 2 1] Ca : Caimzf7 ; 7>?ljnX&*£it$*k 

c©ca«#t;77>^fto:tt**ffc*-&*t,©-etta 
[0022] mc*&w\ct5Vzm®\c-o^zm.mt 50 



WH¥ 6-172924 

4 

■So 

[0 0 2 3] 2^W©±Sfca«ffi»tt, ^-f^ >y 
^7 -7x^W hffi»"PifcS, ?©ffli(t 7i7-<Fffl 

LTV*. LfrU ^-f^-^'7i7^« 
[00 2 4]*^&ti, 

«7i7^ h •^7^7hfi<fc!3gM$a : 7^y^iio: 

[0 0 2 5] 7x9-rh«»ix Kffifc^fc^ gfcM 

&t>m<, tovyvyvmx&tf&^o rate, -s-r^r 
[0026] afe, c«6©ffi«tinAT, WWomit 

©<t 5%mitMw&^mmit&&m%mz&%<Di)W 
[0027] ^fc^ws^Kflfi^^-r. 

[0 0 2 8] 

[o o 2 9] a i icmmmicm^tcmm<D&it¥f&ft* 
*t« cn6©au4Kffiss»tTjs«tfe. m*©si 

STNo. l^P.No.1 5 3:T-fiC-Mnl£iiaT ; &D, 

Z>tcV><D*><DX*%>*), No. 1 6fr&No.2 l$T-(i#?i 
An-&^7C^©^%H^Sfc46<Dfe©TfeSo JEfc, N 
o.2 2fr&No.2 8$T?ttCa*fflfc£5jK**H'<S 

[0030] cn&ottK«fe:o(r^T«Hafisg*fio 
fc. 120 o°c©i&sicT3 o#&fm 

7JSJS*8-8 CCfcLs £93 0inub^SJi2 . 5mmS 
T?fflgbfco St;: 5 0 °C/s©?£3jIjIjgfcT 5 5 0 "Cfr 

& 2 5 o°c©iagfEH©#^affi^©5as*T'^aj 
u *©iast? i ntHfiasTs c t 1 Ltco uwmtip 

[oo3i] #tf7^>^ADXi4tt, ±ie©i^raffiE^ 

if T, T^O^fc ^77 **^T« l8S©^a^ 6 W» 

« ns n.mm c a €) T-sfls l fc„ 

[0 0 3 2] ^P3a©f®SI«i(4 0 0ttMl)©i 
«WWtt*H^fcS|gS*a 2 IC^T t «fCs 0 1 Rtf H 
2 (Ctt 4 0 0 °C#ffi®a^SSLfG^-g-c7)#^ffl© A — T 

s/^vx^To **3> igiffcti^n^n©^©^ 



(4) 



WISH* 6- 1 7 2 9 2 4 



c o o 3 3 ] *zmm tttmm^Mitt % t t>i?z> x ? 



[0 0 3 4] 04&t/H5&, ^-n^nNo. 4RXJN0. 
8<DfflM<D^-T-{ v>7 - 7i7-T hffi^cDT EMU 

[0 0 3 5] 

[Si] 



&4 



i 



is 



X X 



4 



op x 



CO CO 



CO|cOlcO 



o o o 



PL, 



u 



CO 



<N 



CO 



II 



II 



LO I CO I CO 



•H 



to 



CM[O>|03 CSI 



C^lc— loo 



opp 



1— tlr-^lcNi 



^ LO CO 



00 



O 



eg 



4 



I I 



UO 



X 



*1 

C/3 



SSI iSI )SI 5^ HSl ^ 



QO CO 



LO 



oo 



oo 



LO Xji 

- «o 



lO 



CO 



05 



O H <N 



OO 



CD LO 

co co 



to 

CO 



en 



05 <o 



03 0 



to 



CD 

£5 



O 



CO 



eg 



a. 
a. 

o 
eg 



**** fffflK? 



i-t CM 



[0 0 3 6] 



50 [g2] 



(5) 



# m¥ 6-172924 



8 



3i 

S3 



X 
CO 



CO 

H 



CO 



x 


x 




o 




x 


x 




Q 






x 


o 


n 


x 


















o 










































































































rH 














rH 


































































































a 














a 






✓ — . 
















































o*- 


+ 








CM 


CM 












































CM 










— < 


rH" 












in 












CM 


LO 


LO 


CO 


CO 






CM 


LO 


LO 


CO 


CO 






























































PQ 


PQ 


PQ 








PQ 


PQ 


PQ 




PQ 


PQ 


PQ 




PQ 


PQ 


PQ 


PQ 


PQ 


PQ 




PQ 


PQ 


CQ 


PQ 


PQ 






+ 


+ 


+ 




LO 




+ 


+ 


+ 




+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 






Ph 


Ph 


Cm 




▼H 






Ph 








rH 


H 


Ph 




H 


fa 


rM 








Ph 




Pth 




Pm 






CQ 


PQ 


PQ 

rH 




PQ 


CO 


rH 


rH 


PQ 


r^ 


rH 


rH 


CQ 

r 




rH 


CQ 

rH 


CQ 


CQ 

rH 


CQ 

rH 


QQ 

rH 


CO 

rH 


CQ 

MH 


CQ 


m 

HH 


PQ 


CQ 

rH 






+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




rH 


fx, 


Ph 


rH 




Ph 


rH 


rH 






rH 


rH 


rH 


rH 




rH 


Ph 


Ph 


rH 




Ph 




Ph 


Ph 


Ph 




Ph 




o 


O 


O 


o 


o 


o 


o 


o 


o 


O 


o 


o 


LO 




o 


o 


o 


rH 


o 


LO 


o 


o 


LO 


CM 


CM 


CO 


O 


CD 


o 


CO 


O 


o 


LO 


o 


o 




o 


LO 


LO 


t> 


00 


CM 




o 


CO 


o 


rH 


CD 


p 


LO 


00 


CD 


rH 


rH 


00 


t> 


o 


O 


o 


o 


CD 


t> 


LO 


r-i 


CO 


CO 


o> 


CM 


CD 


CD 


CD 




CO 


co 


CD 


rH 




CO 


CD 


O 


CD 


CD 


rH 


in 


LO 




col 


CO 


CD 


co 


CO 










1 — 




on 




Uil 












eo 






irt 

UJ 




^4* 


CD 


CD 


CD 


CD 


cn 


LO 


o 


o 


cn 


CD 


CD 


LO 


o> 


CD 


i> 


CM 


CD 


CD 


CD 


rH 


O 


rH 


CO 


rH 


O 


CD 


CO 


rH 
















tH 
























rH 


rH 


rH 


rH 


rH 


rH 




rH 


rH 


£"■» 




CO 






lO 










IO 




L 


i 

U J 


Wl 


Li J 




Li J 






1 O 
LI J 






w. 


ro 


r\3 
CV| 


i 

ri 




CO 


CO 






CM 


LO 


rH 


LO 






CO 


CD 


CO 


CO 


rH 










CO 


rH 


CD 


CD 


LO 


LO 


LO 


CD 


CO 


in 


CD 


LO 


o 


LO 


tH 


CM 




CO 






Q 




CD 


CO 








CD 


CO 


Q 


CM 


cn 




an 




IS J 


rn 


co 


co 


CM 




T— 1 




ro 


rH 






CO 




, ] 




CO 




rH 






rH 


VN 




j 








rH 


no 

CM 


O 


o 


O 


O 


o 


o 


o 


o 


o 


LO 


O 


o 


o 


tH 


CM 


CM 


o 




LO 


LO 


rH 


O 


LO 


LO 




rH 


00 


LO 


00 




CO 




o 


CO 










tH 


t o 


tH 


co 




CO 


rH 


IO 


CO 


^1 










U J 




eO 


ro 




LO 


CD 


t> 


CO 


o 


CD 


CD 


CD 


CD 




CD 


o 


t> 


O 


CO 


o 


CD 


CD 


CO 


CO 


CD 


CO 


lS 


CD 


CD 


CO 


00 


o 


o 


o 


o 


o 


O 


LO 


O 


CD 


CO 


CD 


O 


o 


(N 


CM 


CM 


CM 


CO 


CD 


o 


CO 


LO 


O 


o 


O 


CO 


LO 


rH 


rH 


CO 




CD 


o 


o 


CD 


rq 


LO 


tS 


O 


rH 


00 


rH 


CD 


CO 


CD 


LO 


O 


CD 


CM 


CO 


CO 


CD 


to 




CO 


CM 


CO 


CO 




rH 


CD 


LO 




LO 








LO 




LO 


LO 


LO 




^ 


^ 


to 


LO 




LO 








LO 




rH 


CM 


CO 




LO 


CD 


t> 


CO 


CO 


o 




CM 


CO 


<* 


LO 


CD 


O 


CO 


CD 


o 


rH 


CM 


CO 




LO 


CD 


i> 


cor 




















rH 


rH 




rH 


tH 


rH 


tH 


rH 


rH 


rH 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


cm" 



V 

\ rm 

• 



IT* 



[00 3 7] 
C*3] 



(M 



m 



a* 
+ 



+ 

OQ 
+ 



X © 



o 

CO 
LO 
QO 
CO 



to 

O CO 
00 CO 
OS CD 



oo 



W * 



CO 



CO 



H 



CO 
CO 



o 

LO 
CO 



oo 



CO 



LO 



LO 



CO 



O CO 



o 
© 
in 



CO 



CO 



00 



CO 



s 

© 



(6) 



10 



20 



30 



«flH¥6- 1 7 2 9 2 4 
10 

= [0 0 3 8] 

[0 l ] ^Mic^^sftMllojKysilfio A - T S>< 

[0 2 ] mmctofts&MammiRa a - t s * 

[03] HBSWcfelt-SNo. 4, No. 7RZfNo.8<om 
[04] No. 4(Dmffi<DT EMm&lC&Z^-T'fy 
[05] No. 8<Dmt<Dl EMiStiS^-f'fJ' 



14] 



[05] 





i - ^ 



(7) 



ftm¥Q- 17 2 9 2 4 



[02] 



180 
160 

£ 140 

<-< 

120 
100 
80 







• F+B.F oF 






AF+B.F+B AF+B 


- 




■ F+B.F+P cdF+P 






vF+M 








" ol 






o2 




















v A3 a 7 \ 84000 






□ 4 . \/ 
\ a4 a5 ^ 




TSXA\y 4 


1 


60000^. 

1 L-i 1 1 



500 600 700 800 900 
TSCN^mm*) 

[H3] 



160 

£ 140 
•~< 

120 
100 
80 



• F+B.F F+B.F+B 
■ F+B.F+P □ F+B.F 
a F+B » F+M 



No ; 8-v, 



/ / f /// 4 t t t t { f (\t t * 

N °- 4 0 __A-~ A \ 

No.7 \ 
(SI 0.2*0 

-i — i i i i 1 — i 1 — 



600 500 400 300 



5 



180 
160 
140 
120 
100 
80 



♦ F+B.F *F+B 
a F+B.F+B D F+P 
■ F+B.F+P oCoS ^ 
AF+B.F+M 




500 600 700 800 900 
TS(N/mm*) 



mm i &&£ttttpmmm&mw9tmB. 



